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nn | (57) Abstract: 



PURPOSE: A method for manufacturing a 
semiconductor device having a contact 
penetrating conductive patterns formed in 
parallel with each other and adjacent to 
each other are provided to form a self- 
aligned conductive plug between 
conductive patterns. 

CONSTITUTION: The method for 
manufacturing the semiconductor device 
includes following steps. At first, an 
interlayer isolation layer(210) and a plurality 
of line patterns are formed on a substrate. 
The line patterns are surrounded by the 
interlayer isolation layer and are arranged to 
be parallel with each other with a spacing 
same to a hole on which a sidewall is 
formed. Then, the width of the hole is 
extended greater than the width of the line 
pattern by using a symmetric etching. At 

third, a plurality of etching protection 

patterns which have etching selectivity 
smaller than that of the interlayer isolation layer are arranged in parallel with each other on the 
hole. Then, an etching mask pattern for forming a contact hole on the etching protection pattern 
is formed. At fifth, a contact hole is formed by using the etching protection pattern with the 
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(54) ejaeh^i u&si gag gaai me alou sagij^ggLg gfe ei&a a«a aia s^a 
.eg* 

S ^ v g£ UIM^o] SOI l*££l£r AhOI CHI XI tE ^ £2 SI MSHU 

• s«»t »boii a a- 32^, 3ieoii ezi i^^nf , szj- aastoii am- « oh^oii 
ah ^ u&si £>oi ezi a as* moil flasfe :>na £2xii hhsm isafb e^i , £Pi eel aa 

ejOil CH& ^£ *J2tS SoH f°l = 01 feOI £2xl| flHSa ^MD y»| ^CH8fe B3||, ^Qie 

ii ^aeoi m2} aaofoii uioK &ch^^ s a.^ hxiqjss oh a sit s&^m 
mm &d\ xui^ts ah^ ^dis^oi ^a mxis* bh@§ u&si aasfc bm, £^ §§2 

mem sea a|2{- o^bs ois^oi api *a a a em aw»oi ±§a axioii #31 sessi lei 
Ahoiaj- ^01 ^ xui^ miss a^ois sasfe saai seo^i- xh?-j§j §§ i^5fb e+^im ?ui sl- 
ot 0l¥CHXI^ 3S« ea. 

DfifAi, £"sfli me A^oia, nam biMaeia saai Mann am a §agg§ ^ sin, 
bjexii s» ^1^ 01 &m an» 4= ao. 



£1S Sena §x|0ilAH blM^oj ^ 



X\m E+££; 



£2 lhxi £6g gena ^£xii sxioiiAHa him^oi » ^saixi 
£7 lhxi £13B s aeisi m ^AioiiaiiAHa ^ e+^im ueilh^ g§ 

£14 LHXI £19^ S »g gfB2| C[§ ^AlOilOIIAHa ^ Ef^llS UEfUjfe g§ 
£20, £21b, 24b ^ ^ ig°l XII 3 ^ A| Oil CHI AH S§2J E+^ilM UE[LH^ g§ 
£21a, £24a^ XII 3 ^'A|0j|£f UEILH^ i2E; 

£22a, £22b, £23^ M 3 ^AlOlia ^§ Oil Oil ttf^ g§ &S£ §y UEIUjfe S^£0|Cf. 
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140,220,260: HldlOl QUIT 212,212' ,213,213' : SgaiXI^ DHS 

300,310: mm^ m& 350,351: ssj^as mm 

400,400': 500: ^ MdO 

501: B^\m 



mgoi ^o/dr urn m n mow mtnnm 
a as saai nHee ^xm es n saai rae ak)is saai san^i- sasoiot eft ysai s 

x|2] g£ Oil a» 201(4. 

e*£» gag ^xi- ns^jsfon o>bi §8 s^joii ^» §y HHae ssspi we e^oi 01 
¥oixizi ao. oie.^w iqs^iib we e^°j ems e*£» s»si ^g£j sisisf. wag a§si 

D\ 0l¥OUIH 2J14. HBHSje! MS DRAM SHOIIAISI AlEiM C0B(Capacitor On Bit line) =? 

m&mt: 0IIS m 4^ SACK 0)3|/H = JI&CHI M0S(Metal Oxide Silicate) M^XI^Ei m£ol 
H HeiieiU} 2^£J^ 3HIHAIQM ^E^Oil QIOIEH ^ blM^°J ^0j| §£6^ 2iI4. DE4/H , 

3 1 & Oil 3HfflA|EHS ggaife 3011 tiloH §3 ±fi B^S MSJ ^ 21(4. 

32HU, 01 ^ ?1 oH AH ^ Cf§ 82*011 U£9 ^XF2f r^XK ±»» dH£M S^5*£r 4^3 £2 
^^AH Q^2] &m\Q\ §JS6I-D. ZldllQ ^Sjg Ea^S 01 ¥ = bl^^ojOlU 3|Ej- dH^l 

mmoi sssoiof eo. ta^AH §s ^oiiah s^o^ah o^oii oidi Eaai hh§is 

HloH^I ?ioHAH Eafll HH§ie *|2| d^bim 91= L}B SHS* JMM^ SHMKn XPI §1 
S^iS ggStte 3^1- BOI «14. 

E1S ttESI SxlOilAi blM^ej ^£ UEIUPI ^ oH blMB^ojCHI 4=^o^| Jim 

0IQ. SAigxiEf b|M^°J(110)0| I4£h6l l^SJCH £1EQ1 , blM2|£! ( 110)S §^&J ^ 

8 g^HJ ^d|Ah0|E^ 0l¥W» SICK 0|g blM^ei(HO) AF0|^ 0F2H# SAC(Self Al igned Contact ) 

nHEonu Haiiei s^nf ^¥ ^saixi a^2i tEi a^i^^^ e^^spi ^^dixi 

= e«(14)0| i^SCf. lug 12^ eimOl ^££1X1 ^^(14)£J S^ 1 ¥^ ^S bIM 

yen 110) a^oihj ^diMa 3>m ^21 mm& m&&Q. c^^ah, aiMa&oio) 

XI 01 as Q» 12)0114 ^IHI0IAH(13)^F 2i(40 ^££IXI icH ^^(14)£J g^3f§0||Ai b| ^£F2i ( 1 10)01 
^ ZXJl, ^SdlXI tE ^^(14)M 0I¥^ £Sxll2f bl^df 2i(110) AhOI CHI B^OI Ol^OiXi, ^ 

^ &ElX\\ &xo\ in :>i ^ oi^e seHs^i sa. 

E 1 CHI AH UEfy g2H2J Oil Oil AH ^ 0IS ^ Xil S SXI6PI ¥ioH b| Mdf9J ( 1 10)M ^dl^ 0l¥0i 
2 I3S^(12)^ ^HilO|AH(13)^ 9JLQ . ^sf&IS ^^§0| 1^3^ 1^^ 

^ie(SB) sy 100,200)01 ^die ^ch ^^s m&m ^^o\\m bi^y 

PJ(110)e ^Bie £^blM Dim ^ °i(4. Ifdf-AH , blM^9J(110) AFOI^ 

^££1 XI EE e§i(14)S m&m ttH Eg SSOil °J5H ¥^ ^^Ql ^d|^ gsf°|S p)¥ 

"0| £iH ^^0| IS! ¥^0ilAi ^d|s gSfSI AI-OI^I g8 MCHI ^IH6^ MZ\^: tts}^^ & 

aai i]\7is\o\ ^^soi i^sa. ^gpj xpi sii^pj e^moi g^sa. 

35iu. m&M2i mn\m sxispi ^sh bi^eieie ^di^ ^muie^ g 

01 CHI gXH6^ 3H ffl A| Ei ^S^OI Qj¥^ ^B-l^ ^Sf°IE^ 0|¥OjXI^ SUf^F SQ. HBII1, ^£.|^ 
^sf^S bl^^e 8^ bl^ae 3.9 §E9J ^£|g ^af^lMCf HJ\ UHSOtl 88^9 bl^aeOil bl3l 
am, CH§ S^IOil biaimCH, CHS a^Zf ^£IOil ^b|Bj|S^ 3|^ 9HIHAIE) §2§§8 ^CHU 

3HI 914. 

nejn, biMei9J ai-oichi §^ej^ ^i^ 3mnAiEi°4 sssiroi ^oiy ^§ bi^^pjg as^ ^ 

s Ms. 9JePJ bl^d^PJSj «§i g>0F etsfaoi <y^PJ ^xpf MS^eMI o[0\, 01 

d^Oil HI6H xHyM SoH SEH ^ 3HIHA|E)0il ^^EJ^ &D\^m MOIH^ ^ 3H JH Al EH §2 g 

&±MB\t: ^ §§§! S^IPF 2i2iC4. ^ 3HHH Al EH Oil §ag^e 25 LUXI 30 fF( 25-30 

x io~ 15 f)o\z}h m w ^x^°j HD\m 2ae oi^^ej si ^ oil nia^pj ° k 30%pj saeirsj ^^^k 3 
sin ^gxioii 5fF §e°j § a gg s-^^h aiaa. 

^X^ ^S^sfOll CEf^ ORAM Oil S B| S XI Oil AH g 3HfflA|6iPJ §§I ^Olfe 58 ^^IIOIH^ bIM 

ei9J3F ^§£1 XI EE Al- 01 Oil B^OI ^D\^ 31 ^XIoPI 9)ott b|M^ei§ ^£1^ is[Qt2S ^ 

»fc 58 °JS§h bl^EI9J AFOISI gg Hg^sfS &!E1 SxlOilAl^ AH^^ ^^IM ^^A|3I 

b 30114. 

oi bi^eieie waysfe ^soiiah sthi nHaasm, 3 ^ai= ss^e? ^sam 01 

uvm a°i A -j^E§ bi^afpj ^^011 ^nnoiAHM sssfb ^pjqi, bi^dfejoii m&^° 
m oi^oia ^mioiAHg m&m 3? bi^afei a\o\s\ ms lh^ gofxi ezf i^^E^ 01 em 

xH^^ 31 S CHI AH ^8 ^^b| (aspect ratio)^ 9J6h01 SOIE(void)^^ S<Stf 4^E °i(4. ^^g, bl^af 
B! S| niXI(pitch)^f 0.3m m, b!Mdf°J EH© a^OI 0.12m m. feOPJ 0.32m m£*S f ^I^°J ^^£|XI E 
E CEH blMdf2J g^^j^ ^ffllOIAH ^7>]|^h 0.045m m §E OIH^ I^Q[ 
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9.^ tSimm U\mE}°l A\0\9\ ^» dl^a2 aFOISJ 0.18m mOilAH a = ^G||0|AH2| 

0.09m mM a» 0.09m £iH ZHS/dlSUI (aspect ratio)^ 0.32/0. 09^3. 56£S SOI £jCH 29 

H(gap fill )0| 0IH9ISP. 

^oi, ^ihioiah is b^ioiiah oioi a^^oii 2j5H tssssi ^oi &i2ts as g^oii^r smotoi 

OHI2 SSB3I0IIAH CfAl g>3|| £JS £1 B SOI d|Ma2 M3l°J 12^01 S^M mO\ 

SS2| CHI 31- 4> 2i2H5 ^££1 XI ££ XPI Sg^i §ggfe S3 Oil AH 0h0h&0| 

01 S Oil^oPI ?joH ^SQ[§ l£J5H0t 8fe OiSlgOl . 

^ai^JHSS S10-27889M MS, U&F6I 1^9 d|Md[°J A^0|^ S9jS i^6^ SB£| Oil 

:>> UEftfa. 01 0j| Oil AH ^ ^dl^ ^s|Q|e(210)0il d| E£|oj ojxioh aHSSfe if 8«»CK 3a 

H, SOil WI£|CH Oil ^(220)!!} §^&j(230)S xH?-I^H 82| &>*fO|. QA| £aU£^ XHflH tHI B^l CH 
DiliH220)U} U^&!(230) ^ 5 4og XllXafOI dl^a2g g«BCK£2 DAI Edltl S & 

^Oil^r tfa^ tf»at«j)|- <Mi«blM IHXIte tf£l5 92}QtS «!?-! ^Oi SgsM240)§ §S§!a. 

B, SB OIL* ^'die tISQt AS are! AIBIS BSVS CMP(Chemical Mechanical Polishing)U Oil XI 
^(etch back)o^ S&So^AI ffl^»Q(E3 

ai^s, £§ g§i oiastoi HiMdfeini 4^'B s^aixi^M hh@(2ii)§ rnsmn oi s^eiixi^ 

M nHe(211)Hf dlMa2 SII!SH240)S D[A3§ 0| Af^oj aajn g 

CLfBIAH, H§£] XPI313 ^M0| 1^9LK£4 e^S ^0il{= LfA| Ajas fi»Q»- 

3#:3f Oilxl goH ^miO|Ai(250)S §SW(£5 »£) ^S2| SOI SZJOil ttiiaO) Oil ^(260) 51 

§^Hi(270)o^ ^ IdQl S3 8131 9Cf(£6 

oiae oiis £1011 uEiy oiisi- din>m2 , oiae oil oil ah ^ uieefeioi ^2moi ss^o 
s ^Mfoixi spi mson di^aej aioisi isafe :>i£y ^him ai eh ssg^oi s^sfe mmm s»ai 

U 4^ 3£fU. d|Mei2J^ ^^£1X1 icE Ami Oil ^ai^ S^£|b 

3HHHAIEHM IS6fH^ 01 Oil Q>e *i 9HIHA|Ei£j §S§§ a^^K dl^^eiHf ^SdlXI ££ AfOI 
Oil ^dl^ ^ao|* SSQf2S 1^3^ ^1^ 311 01 Al El 01 SIB U 3HIHAIEI2I §2§§ S4i0|| d|6H 3 
^1 UEftfO. 

nam, ^^^^ issfe m- s chi ah mm^9.^ s diMaej ^s§2j hah a 

^^01, ^IlilOIAH 1^1 Oil xl ^ Oil AH a^!^2| §£0il «ig 33011 01 CH CH^ ^^|£JOi 

diMdfoi°j 2 ah di Man Amisi is >i£PF ^o^xih^ i^i mMS[D\ 9\m as 

e°l ¥^IM ^§ ¥^il Ol^og ^XIoHO^ ^I^QCf. 



& A Jii dm eau ^i^^si ^^is sH^api 9\m ^h^, ssmn u^smi istib 
di^as as £2xii iihs ai^ois xpi mm^ caai lan^t i^tib etsxi s«ai sbi 

SEB, » g^sh SZfOilAH g^B g§ DfOhSM ^FXill ?ix|0il £2x^1 

e ^ssi £2xii nne3i b^oi b^u- ?igoi £2xii Mans iss 4= aib ^£ 

xll §x|2| m& 998 XII S 6^ 30ID. 

^ ^g£i ed§ eisam u^ai iasib £Sxii mm mo\^ m&s\±z §a §§§ « 
Hist 4^ asai §xi°i m& xiism^ aom. 



^>oi <m&o[d\ 9\m e sag, ^iaoii 12^^, ^oi m^i 12^25 ^^01 

0l¥O1XI^ S 91 ^,^1 S SJ¥«I ^>0| mil AH^ U^SI 91X1 W ^201 «3| 83 12 

i^Mfoj ^4= ^H°i a2 M&m §SSfb B5|| , ^>^l §2! 12^0il CUB ^^IS mm 

401 ©si =§ &^i b[oi nn^oi s Sa ^oie fe B3l | f s 0 | sj-piQ a0 ji ^^i sa 12^ 
oil dioH ^ mmou aim ±\^&mgo\ ^ nxi^^^ oi^chsj ^ xi xi ^ nnes is 
mfe &?ji, xi xi ^ m&m 0^3^ #gmoi ^i^e ^Aimoi ^01 a2 hh© a^isi- 
a.^ xui^t nHe afoim e^afe gejii sssfb bsi» ^dimoi oi^cnaa. 

01 hh m?} 12^ a^^o^ g^sjDj, afoi hh^^ a^°j £sxii imee 

^UISHM 3 91 Oil tt»SK)IU aj B| s g^m go b | £2 ^ fflSOl S^XUH 4^ 

nan, xhxi^ imeg eei is^i oi¥^ ^ae 6.^^011 choh mm°\ ^ mmou en shah ^ 

2| AjEHAjQl ^ CH XI ^ r ^. B ^2|£IXI ^a^ Itf^OlU l£l^£|3Q|o^ Ol^Oil 4- SAD 

a2 nneoi &§oii di£a°i§ s^chi^ xhxi^^ ^a^ <M^tjpi- 3^1 m ^ si 

^ Ma^a^ete 5101 d^^imxiei, a2 nn.eoi £axii nne&|o^ oi^oixi^ s^oii^ 

A.21 x] xi °i iih^^ di£a^2 ^ae in o 42s oi^chxi^ 501 d^^a^ci. 

£ ^Sg ^Hf^o^ ^ah 9 §a01IA| ^SMOI E XHXI^OI XPI SS8PI 

9I8H £3X11 AH© ^2 Oil ^x|£JXI ^oo^ ^|ah §g 0 | e^f6^ >!M 4^ SiD^ Oil AH i§ 

01 ^Q. 

£ ^3 Oil AH Xi XI °j DH@e gS6f^ LfMOIIfe Xi XI ^ HH& ?|M SSa^3S«E| 

i§§ oigs^oi ssaixi^^ nne ^iej- 0^3 uwes gs§fb e^iM ch ^dia^ 201 

01 a. 0^3 B^\mm ssqpi ?ib ^0^, ?^i§ ssspi ?i6H aei m&^m ^ 

o\£= B^IOilAH a|2| a^B HHee XH XI ^ D}|@ JU §A|0il 0^3^ OlgSlOl =^^£| 9lxlM 
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±§2J SI6!8MI SO. 

SMSHXI^M Meg i^og g«Qj| 5H&6fe ^01 M^lgg PfX|£H| |^£|U, s 

^£Ph feg &!£*ii sxioiiAHi= m& M^ms\ =?\mo\D\ oi^^u >i^j §!i2§ e^moi a 

&&q. maM EfS5i2i ^±2f ^ xhssi m?\m sai&a. oia &ji api ^ an ah oiqi #s 

XHX|Q| BH§!8 0\mm 4- ^, Xi XI °t owe Xi XI ^ fflg^ 4^ 

m o\mo\ ah^zioii u&hai g^sj^ p>xi^ s^aixi^M nueg gsatoi SAraas &|2* 

xi xi ° > imgiif srxHi 82! i^qi of^ai af§§!o. u^ai sgg^ xi xi q- m 

©e^f ssaiixi^M im & chi m^ioii mapii gsn ^ an. e^ii xh^*= ^ mz\ 

32J 9^5|£ ifOiUH^ X|gg Ms 4= SAP. 

^ d^b mii2^b s^aixi^M miee Atga^ 21011, xi xi °t mie ?im *jei^ 
^§°42g oi¥ois o\mmm aswoi ajssh= sse an. 

as. e ^ soil ah &pi x-i xi at imes issf^ B^jfe a*ss me p^xi^ g§ pi& 22 

Oil AJ2| XiXI^M 3 88^ if BPH2f CMP(Chemical Mechanical Polishing)U Ollxl ^(etch 

back) oil 2i m Pie s&sifi mmo\ ^ xi xi qj im@2! ^eim *JAia^ bpiis uwotJit 

S ^§2J PI & Oil 82! «Bstj» a SI 82! ^^QfJlf ^201 Sslb ^4= J\\2\ ^oi nH§lM 

agsit ^si tfiHSB, s^ss ojx-i, pieoii Pie iaeti 38am, di^^ei a8 £&x\\ m 
@i ssapi ?ie! ssxiisb sieech ai2^ Es^it §y a 2! ^Bq:if ah^ a§ ^ ^^yi 
§ ^ a oj^°ioi pt§ ?i^oii ?ixi s*£^ oj^^ie s»8ite asqi xiai^ nan. ma 

# hh & i^^i cuph cmp pis^^ g&sfmoi 401 nne^ ^^oii 91^ 

h £i y p- . eoH 01 si^eie x-iiPia^ ez! 12^25 ^^01 ^aHMhei y&i hhs a ^ei 
nHe ¥i^2i it iss ^ aip. 

£Fei nne g #01 §^ i^^t §ga^ a§ ^m^^, &xi pi&oii m& m&^m 
Ota M^ts mm 3iD\mm m&^o. 01 & eh chi ah ^Pisoii ssxhsm xh^ □§ s§ pieoii 
21 ahoi £s^ism ^Pim &i ahi ^ ai^o^ah ^j\m o[w^ ^^chi ess saxii dhui 
s^^a. spi#2j &oi^^b se^xii nHe ?i^^ me oi^pii sa. £Sxii#2] ^#51 01^^ 
^i^chi e.i Aii ^ mm £2^1 hhsm pm. uises^^ e^^i §eh°j g§§ 
mo\ ^j\m om^ow ssxii im§!3f bisaet nneoi sxh& dfei raemf ist 4^£ aie 5101a. 

^ ^SOll 2jaf2, £Sx|| HH§i ^ XUI^OI gJ-AUPII §2||2J § EH Oil b|oH ^SMOI ^CH^ 

we 82! ij2°|o^ £aa Moph ffl9 |j,o S P I 8»B Ms' 4^ 212°^ 481 ^SSI- 

Pll Mil 4- ao. 

oi si- £s§ ^naf^AH ^aioiim mm & ^si m ch ^empi^ mo. 

(^AlOjM) 

£70||AH £13^ ^ SH2I S s 'A|0j|2] 2| UEJ-LHfe 5§ BBEOIQ. 

£70ilAH^ a^q^o^ oi^Oi^ 82! PI8O00) CHI bl^BI2J(110)S m&m bHf^l CH Dil^ SI g 

^&!#0| ^ 400 A HI 800 A §^£JH, 3 ?IM ?S6fb PE-TE0S( Plasma Enhanced 

Tetra Ethylen Ortho Silicate) ^£|^ fc!»BKH1)0m HDP(High Density Plasma) ^£1^ 6!»otOI 
500 A 5|§3 C[§, OIM ^sl^HI SWI S^eie ?S6fb oJahq|o^ Mdl^£|^g(112)0IU M 

2000 a ^ehoiiah ^ ^ esn oiM^ei nneoi oi^chs ^ehs uq 

t»C|. SA|£JXI^ Sia2L[ §2} 12^ PIS( 100)0ilfe ^¥2J M^XI^Ei ^P^Hj H&il2J^ 2^ 

£1^ M£l^£l^ SAC(Self Aligned Contact) IIHH2f 2^3^ ^^SOI ^^£jOj [Lfdl-AH 
blME|2J(110) 1S§ ?l§! bilBIOI CHI & ^ gr^EUe ^!8A| ^^S0| xH?-|Xj b| ^^oi seh MBj3Ph 
tHJ ai CH Dil^g MBI^BI^ HHH2[2J PilSOilAH ^d|^ ^i^HJ ^^S^^2J ^Aho]| oj^ h ^nj. 
013 S XHS eP^S °[P| 51^^ g^&ie 20ll E|Els(Ti)/£|E|s §£[^(TiN)2J 

?S2^ ^8E!a. 

£8B £72] ^ EH Oil AH blMdF2i ¥IS DAI 82! SB a* ^e(200)M ^S§! CMP(Chemical 

Mechanical Polishing)M M6H htl^^oj IIH&2J ^¥1 teAl^j ^EHM UEJ-tBD. 

£9^ £82j ^ EH Oil AH ^8^2J B&l ^ El S8( 1 12)01 U ^EIE gsl^i ^^o^ xj|»§f ak^^ 1}E}^ 

o. mm^rn A^gm^ s^oii^ 21 & ^§gsi oiea^, tt^uui 50: 1 oi^e 

sxik 4- &oo^ asms ai^stt son ^g§! oiage sip. nai3 ^jei^ 

OlttH 6^2J b|M^2JM 01^^ g^ei IIH§jO| ojAiOil o|6H ^^£1^ 21 QjO^£^ ^^2| 

Ai2| xhxi^sj ^mm met. we}m biMEfoi Hue oil i= £axii8e! ^ wieich 011^801 bi^Ef 
2i(no)e oi¥oi yofa^ n pe-teos ^ei^ ^ia^(in)oi yo^n n ¥i^B aj gzi = 

8(114)01 @Ck 

£10^ £92| ^ EH Oil AH 82! BBBt 8 (200)011 CH§! S8t^ *!2J8 ^Ale! tfEHB UaBCJ. 01 PH 8 
aiai2>o^ oi^OiXICH, g^ei §y tHIEICH Oil^ ?i^2| PE-TEOS ^El^ 6iSf^(111)^ 82! SBSf 
^8(200)I2f Ai^ov^oiHM #2! IS!^ ^8 (200) Oil CB§! 31 § Oil AH s 0 | ^Q|@ 

8(116)01 IS£I2, PE-TEOS ^Eie fc!»QKl11)S XJIPISOi blMEfBt 110)01 £#SCf 3EI3 
8(116) EJ^ ¥^2J S2I 8B^ ^8(200)£ SOI S4SOI £ AH El SOiXI3 Ef^£ §EHM OI 

£11B £1021 ^ EH Oil AH ^CH© 8(116)M xH^£^ ^dl^ §SfQ|g 5}§6I2 Ollxl ^OIU CMP 21 
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g&S* 5fSI eoHAH 6!£IS fiStO* HH@(300)§ S£IA|3i:Z2 3 CHI DAI *Jd|s <^a°J(400)§ ^ k >il 
g«ff &EHB UEItHQ. *jdl^ §Ja*^ IIHeOOO)^ B2£5 S GCH CH^f A^ijOl £JD1 *S B} I Oil AH 
?i^B B2I 12SM200) «5 219 ^EHOIU S&sl 31 §M gSH ^dl&Q. gjg 
£*S°|(400)S LfM 23l0ilAH £#9 ^dl^ IIH 0(300) Oil bt5 55211X1^5 gSSf 

H ±!2|5*2 *Jdl^ gs^OII CH& S±JOI 3iX\J\ HH^Oil M£3^5 ggg[ £01 P. 

3e.|H *Jdl^ HH0(3OO)M ^d|A|9|fe HI S Oil AH S23||2j *»2J°5 gig. g( 116 ) ojip 

^^2j eA-idPh x-ii >i ch oi ^aiE us^oi m^n sah°5 ^di^ nn@(300)2j 
& mz\m ^sHAHfe s&sf disouh sj§ nisi ¥^ 201 b^*iofp. 

£12*= & EH Oil AH ^Sdl XI tE S@jS SSofb HI § Oil AH ffl^l S£5il XI §25 §g 

S &EHB UEfyiQ. S5B1IXI^5 HHEj(211)0ilAH ?|x|2J S(window)0| bl5df2a b|5df2 AhOI 

21 B^ii issio) 

£13^ £122j & v EH Oil AH 55211X1:^5 I@ §J ^B|^ iao} Q}j0i §A|0il 0(^3^ 0\g6[O\ 

g§§ 3 IS^I ^ ^ SOil Sdl*Jdl^#M xH?-lg01 ^5d| XI ££ ^(500)M § 

&EHB UEItSQ. 0| 131 § Oil AH S^! oizpoj |go| flH@(310)SE #S ¥M S^£IU 223I 

Oil AH *Jd|^ n«e(310)B b|Mdf2(110) ^ 0I&2J &EH0I01 ^z0l£ S^6| 

so. n a a- s ttaa e*£»i snu i^sa. 

1^2^ §£9 r^SdlXI ££ ^(500)^ ill^ IUj 0(310)51 b|5df2(110) A^OIM Sj»8|- 

D1 , ^ UIMaeJjlfe blM^9J ^ ^ ^dl^ HH0 ^2j »0I0II tUB gJ§ ^dl, £2i 301 Oi 

*ix|o^ g^stoi bi^di9je ^itn6fb s^oii^ biMdiei^ ^die use* w&°\ &x\\ 
x\o\s\ m*}°}m oi^scf. 3din oi^s sas ^die ^n^oii 2j6H *h?-ixi:hi &a. ifdun, 

m&M9) &{2|0|| HJ§! eSHSf b|M^2J(110)HI ^£d| XI ^^(500) A|0|2] 12 H^HJoj 

5Ee^. H|Mdf9J(110) ai^OilAH BSB 01^^^1(110) A|0|0ilb ^SSIM tE ^^(500)2J £2#0| m 

flisiamfe ^smoi bassos ^di^ ^m^o^ ai^xm, ^saixi 

^^(500)51 b|M^9J(110) MOI0||£ SOI &m ^d|g ^»S|0I £7S\6\J\\ £|Oi ^l^y 3HHUIEH2J 

(^M0\\ 2) 

£140ilAH £19^ B Cf^ ^A|0j|OilAH 2J- &5IIM UEfU)^ S§ B2£0ia. 

£140IIAHfe eZ! g^a^SAH #2} 19j°| ^le(100) ^Oil ^dl^ §S[Q|gSJ 

*hB&Kl20)S 5!§6|2 ( DAI ^2jm- M* (2 00)e Df§ bIMdIPJM g^oPI 

^^im(132)m mu\m ^EHS UEfaa. £?IS(132) OhdH^^ »BOK120)E A|2fS &EH0IQ-. 

£15^ £1421 ^ EH 0)1 A) tfildlCH Dil^(140)HI §^§1(130) xhaiS ^#6^01 ^^IS(132)M xH^H 

§asf ^S(200) ?I^2S AH^ 2jaS ^> h EHM UEftflD. 01 CH ttildlOi CHI^(140)S 5JS6^ 
B^SI blMdfoiS m&5\D\ 9\m £01 0ILI2 b|Mdl9JI3| 6^2J Mdl^dl^e SAC nHHM 216fe b| 
Mdf2J aiM^9JHI = Al CHI g^5PI CDi^Oil Af§6f^ soia. 

£16B £152J EH Oil AH l^e!(130) §1 Oilxl ^ ^2i a Jg2^ ^^|6^ Si (130) * 

tiildlOi 011^(140)5 xH?-JS@ ^^l#2J fe^M PAI «j gZ}2J #(134)25 EJS &EHB UEItfia. 0ICH 
1000 A §E2| bildlOi 0)1^(140)31- §^e!(130) b| ^df°je S^6^| OlttH, 

biidioi oii^g ^£2j mmm M^st^ ^ n[§§ §6H ^skm xii^ea. 

£17^ £1621 ^ EH Oil AH DAI «J g^OI 9 S(134)M &oW =S ^SAI^ 

sd36)e ^ehs UEiyia. oi cm biMdfpj ?i^^°i ohuy bi^em oi^^ m&m 

[IfdfAH£ ^ZfOI OI^OiXMI ao. 

£18^ £172] ^ EH Oil AH ^d|^ «f§Q S(136) ^^Oil XH?-J ^2 AH 5 219 CMPM 

oiga^oi ^i^m^AH ^di^ mm^ nH^(3oo)e ^ehm UEftua. oi(iH0ii£ a^2i a^^g e 
m mil m&zi &m (200)21 m&m ^eh5 

£19^ £182J ^ EH Oil AH g, k B ^d|^ M£°J(400)25 ^je6H2 HHEiy ^SI SoH ^5 

dIXI ££ ^^(500)21 £2#M ^#8101 ^^§1 XH?-UH ^5dlXI ££ 

^^(500)M ^EHB U0BO. 

(AIAI0II3) 

£20 LHXI £24b^ B &S2| £ Cf^ ^A|0i|2J g§ B^IM UEfUife B££ ^ 01 Oil 2|5H S6H 
^^l- SxlB UEfUi^ £20ID. 

£20g ^5610, ^A|0j|12| £1031 E+^ICMI AH ^CHE! SOil ^dl^ flHe(300)HI Mdl^dl 

^ nH©(350)e mgmo. ois ?i5HAH, ^cna soi s^a ^leoii^ pjx-i ^di^ i^qioi inm^o 
32 oi^^ ^i^ie mm m& ?i5 ^die ^si°ioi i^aa. ndin m^^e 

mm ^dl^ §Sf^O| S!0| S °i25 d|Ail^£JOi S ^^^^ til ZHI BO. QI2^ ( Mdl^dl^ °| 

01 If XH^£^ 220il 3§^Cf. £eh. 22 01"^ BoW mm XH¥^ ¥^ 2J0II 

ai^e*a. oie ^di^ gsi°i nHe(30o)ni Mdi^di^ nneoso)^ b ^S2i xhxi^ mi§j 

Mdl^die nH^(350) ?i5 ^2°40il gujli SSSPI ?ioH ^i^ U\±B HH@(212)g SSe^D 

S5Sil XI DH@^5 O^B DH©(212)£ £21a2f ^0| 5H& ?ix|0il Ef^lgOlU 

&m IS! ^^Xl^ gEH5 Ol^Oi^ 4^ 2iCf. »H , £ 22a 21 1>0| 6HS 9\X\m S^6^ 
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AH ^ U&m KM S^(503)M &|2| Ctt^B DH§j(213)^ ^£ SIP. U&» fll^ 

(503)01 *|| ZH SI S AH yfe a«;h 0^3 flH@(213)£ AH^ §I> U^SI SS^CK 

£21a2| £22a2| ^ U\±B EH S Oil £|6H ^2J0| ag£|2 ^§(501)01 ^EHS UBLHfe g§ 

£21b2J- £22bO!D. 0|£f £21a ^ £22aS| §31 aa£f&] S bbd[°|g EEffif g&S E+S ^ 
SQI i¥l UEItH 20ICK 

£21a2j HHeg SHS ^ CHI *!A^§0IU §A^§°| DHeg ^S! S£ 0^31 OlgofOl kg&25 
Mi Ol^OiiJ ^ SiCf . ^S0| aiSH^ Sl£z ^ SaIOUH Iffl^^ ^OHIH icSS 

H|2J oH^EOJI 2J3I OH ^01 Of. 01 li^ii ^S2J SOI ^SiHSe ^0|{= 

S^Si BQ. B2HU, ^og 0|£ B|g£ ff&S QJS 4^ ^g, £22a2f 

^01 O^B DHe(213)e U&ff «I3H S2*(503)SS ^Xl£^ iggf2, 0|0l SIQ 

xh xi Q| nH@3} sai o^as oigan=z s?§ oi cm , oie ^ d^b eh 

^ XHXI^ HH^^ AH^ 4^^^ £0|H^ 0IM DHSOI 2 3 AH Igsfb ^ XI- Oil AH H2Ht* 

ez> i^^ ¥^oii^ ^^oi ssi an M^gsi e^soi ms&Q. oi e^isoii ess>s mz\ 

nm IS6f2 M2H3M ISefHS a§!B»2| e^M gJXIU ^ SACK 

£23M ^5(3, Cf± OIIS m 4 s ^. ^8(501 )§ SSS^ 3f§0||AH Mdl^dl^ 

MB (351) ^ M^^(400)« ai SSaiXIr^cng 3dl3, HH^y^ gSH 5 

saixi^MSf ±12* oies^^ ot^ois ^ w±n mmm §&^a. ^ d^b nHem- ^ 

^ xi xi qj iwem ^ of^Bs ±\^m ^AioFoi o\mt= a^atsoos is&a. 

Mdl^dlE^IOil CH6H 6is^2J 6j^dlM 50: 1 ^ ^^a^ ai 2j ^§0llAi § 

£l^£l^ nHS(351)^ ^^£JX| an. OfdUH S^e|(400)B B^l ^Qxl SU. BdiU, 

s ggo^on □ 5H AH ^^dP^ 7:1 §£0|°^ ^X|&T EH§jO| ^Jdie iaet 

nH@(3oo)Hsei oi^oiscie ^ m^^(4oo)oi ^^si^ 2ioi H^^ma. m, ^die aa^ 
nH@(30o)o^o| aipv ^ xi °i miee iSofs, ^21 xhxi^oi g^ai ^sxi zts ^jei^ 
6i sf^i(20o)e e^6i ssa^xi ^6m t ai^af 01(110)31 sain a^oioii 121 ?ioH ^xnsno^ m 
^aie 6isfai(200)oi ^^sch ^201 mmm ^ ^^d^ ^ m5Q|(400)oi s^si^ 201 a^^oh 
a. 

£24a Si £24bfe £22a2) Df^B MS! Oil 2J6H ^2|0| 0l¥OIXin Ql±B. HH^OI ^|>1 

9 S^°J S3£2f OIS ccdfoio^ S§B3£M ^ UEItHQf. 3 (500)^1- Ah^o^ 

l^£JOi 2i3, M £0(500)21 H|M£*£j(110) AhOIOilfe §Z! |2°f2S ^dl^ 6i5|Q|(200)0l S 

§ ^ ^XH6H2 SICK 



s ^soii a>ae, eissMi s^xii dh§im ai-oi m easfb mbhbm ^^bfsah ^2^1 
mm°i ^&mo\ ^o^ah £Eaai ai-oi 011. *s. ssai nueem esxii m^-ib ai-oioii ?Hffl 

A| EH §2 §1*01 ^OhXIB, 01011 Sx|5J ^^0| XHoh£|^ 5jg ^XIIIT 4- SIP. 

1 

asa s» gtaoi sichah, 

^leoii szi a^^3f, ezi- ^^o|o^ ^w 0 | oi^chxi^ a §y ^oi s sf^chi £>oi ma 

^se}oii u^si ^\x\ sfQi ^301 ^oi eej- 12^2^ ea-iMfoi ^oj ^01 §ah 

5^ B3II. 

a^^OII □Eh S^S 56H -«3| £^2J HH© ^ Oil AH ^>0| go| =e 4^1 ^01 nn^oj 

^o\ mo\& mow, m% onaiMoii o\m §y is^ioii oish ^^i<y^^M pfxi^ m^n 
oj Aizj- xi xi iinee ah^ u&si ^xia^ &^i, 

Ah^i XU! Q| ^e» m m * m A121 o^b nHee isa^ e+^i s 

a^i H j|Q| nogs a.2j d^b nHea ern di^bs oigoFOj ^01 dfei hhs s ^ 

^| a.2| XHX|Q| Mil AFOIM §l5fb ^^11 S^5^ ^dloK)! 0l¥0|XI^ 3ie ^§25 8^ 

b ^£x1l gxl . 

2 

fli 1 SOII AH , 

a^i A»:n xixiafg ^sigoi Ah^i eei a^^oii aioH M^og e lit Mgs^ s S o^ 

6fe y£X1l SaI as. 



3 

fll 1 SOil SiCH AH, 

aoi a^2| o^b iih&b s^aixi^^^ mgo\t= 

4 



5§ ^§25 0^ *}^m §X| o ah t 
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SI 1 SOil 2JOiAH, 

#i\ mil sa^te ^ais A^ojo^ gsmm , 

ao| AtzH xixioh fljj^g *J£|a gfi|Q|o^ 0l¥0i lib 51 6^ SJEHI Szl IS 

g^PS 5 

HI 1 SOII XlOI/d. 

a^i Ai2f o^B IlUe^ ^dl^ A|sl°^o^ oi^CHS Oft S^BHXI^egjg £5 mil DH 

aystoi ^§2? isafb 31 ^§2^ sffe as a §xi is as. 

S^PS 6 

xii 1 soil saouh, 

s:>i ezi aeota- s?i a a s:>i aei nnei isaib eait. 
BES 5IB0y ?ia aa^m ISe^ BJI. 

s:>i ?ia aa^i soil Esaia. spi Eaaie % eei aa^a ah^ a§ ^^bis :»a 
sjAyohs s^s^ ^5^1 &oi sjAgQioi m§ ?|so|j m^m x\%\^ 2!§6ffe e^i, 

saaia * s?i nnay mo\ i^§2§ oi^oia ^§ met iS6^ bji, 

s:>i Hue §y s?i jis aa^i szf laast siasFfc eai. 

s:>i hh&2j oj^qioi s:?i §a aa^i §§§ AWiat aai, 

eoH sji im e oil ah ai^moi s:>i ya mie a s:?i ii iss^ &y\m 

OJ 0l¥Oi Xl*r 51 f§25 6^ ySxil §x| is . 
S^PS 7 

SI 6 S0II Si 01 AH, 

S^l S£Ot8 HZIB £±sfS|a feOI oJahq|- S3BS *j#6F01 iSSfOI, 

sjAHmg Mdl^BI^OlU ^£1^ 3hS0| SfUS Iggfb 31 f§2S 6fe §x| 

f ^ OK g , 

8 

SI 7 SOil 9101 M, 

s:>i as aa^ts ^ai^ 4*swo S iseioi spi s°i m atcastfe eaioii/d ^oi£ si:h 

3b 31 ^S2^ SUfr aj£fl| §xl IS . 
S^PS 9 

SI 6 SOil 8101 AJ. 

s?i aipk ^£ie asm, *Jaig ss^ta Mdi^ai^ai, ^ai^ #5wa asm se 

S. 

S^PS 10 
SI 9 S0II 

s^i e^n isaib eaiwi/H s^i xui^bi aj2| xui s^i xui^2] sisaoii 

oj5|) oi¥CHXIb 31 fS2? 6^ y^X-ll §xl IS . 

S^PS 11 

SI 9 SOil SiOiAi. 

S^l HII^2| sISSOl MEI^dl^^OIH, 

S^l 5^11 iS6ib E+^IICMI OICH AH , £2^25 S^l ^^§1 xH^b 

^2ii mm s^i sa^if s^i xhxi^si aisaa Mai^ai^^i sixa^ ch =? 

bISIfe 31 "S2^ 8^ Sxl IS 

S^PS 12 

SI 1 SOII iUOiAH, 

s^i m& aaof, s^i a si s^i aa nH@i ssm^ a^i^, 

m& aa^ii ^ssm iiheh y ^si e6n s^isi isefb a?ii. 
s^i ^^isoi iss ?\mo\\ saxiiai ^#moi s^i s^iei xn^^ a^ii, 
s^i sEaxiieoi 5{§@ ?\mou aa^a ^Aiahoi s^i s^ieoii s^i £2i§2^ oi¥oia 
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z\m\±& met isafb B3fia ^di^oi oi^oixi^ m%2.g. etsai §xi m& ss. 

s^?s 13 

ai 12 SOll SI 01 AH ( 

£>oi §g°t. ^oi m & &}| dfoi imge isafb Ef^iife, 

£>0| £2x11^ 0l¥01£! #21 £3IS§ xH^fer UI£SQ|M S!»S>te B3I S 

8^ CH ^d|£J£r 31 ^§2£ 8hte ySfll gxl S£ SB. 

a?» 14 

a 12 soil sjchai, 

AH U1- W 
o o t) . 

15 

a 12 SOII 31W/H. 

&3I #2} SESJS §S6PI 2011 XiX\^m mgol^ CH ^dlSte 3M ^§2^ 8f*= 

£x1l 5x1 S£ SS. 

S^PS 16 

HI 12 SOII &0UH, 

SExll^g EIBte(Ti)st §J El Effe SS9MTiN)S 0l¥CHXI^ WI^IOI Oil ^ HI- xfBIIS 
3#8>01 S£!8fe 31 »S©S §x| g£i SB. 

S^PS 17 

HI 1 SOil £10UH, 

A^j Ai^| XH X| Q| imgg 9£8}b B^il^ 

s§ jib 2 e oil xixi^ie sssskm &:?i §i xh^ bin si- 

CMP(Chemical Mechanical Pol ishing)Oil 2|ff S§ ?|& S&sfM S8K)i Ajst XHXiaj- IIHeZt 

S ^A|8fe B^l^ U¥ICHXI^ 31 ^§2^ 6fe Bj-E» §X| SB. 
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